Anomalous diffusion is studied on a certain class of percolation models in which the diffusion properties arise both from the underlying network and from the singular distribution of transfer rates. Scaling arguments parallel to those of Kogut and Straley lead to nonuniversal modifications of the dynamical exponents. The scaling results are demonstrated in a Sierpinski honeycomb and in the effective-medium theory and explicit values for the exponents are obtained. The diffusioncoefficient exponent and the spectral dimension are found to be 2/(1 -a) and 2(1 -a)/(2 -a), respectively, (0&a~1) in the effective-medium theory, with values being significantly different from the corresponding ones in ordinary percolation. As a concrete example, the frequencydependent conductivity has been calculated for a three-dimensional cubic network and several interesting crossover behaviors are obtained.
I. INTRODUCTION
In a recent paper, Halperin, Feng, and Sen' considered a class of "random-void" continuum percolation models, where spherical holes are randomly placed in a uniform medium. A map ing (Fig. 1) of this model onto a discrete random network shows that the resulting network contains a large number of narrow channels, which are weak links and can be realized as a distribution consisting of a large probability of small but finite conductances. As for the usual discrete-lattice percolation models, the conductance for each bond is either zero or finite with probability 1 -p and p, respectively. It has been found that the exponent governing the behavior of network conductivity near the percolation threshold can be quite different from the corresponding one in the discrete-lattice models. 'i'4 On the other hand, the static exponents for geometrical properties of percolation, such as the correlation length exponent v, the order parameter exponent P, and the fractal dimension of the infinite percolating cluster d, have been confirmed by simulations to be the same for these models as for usual percolation. Halperin, Feng, and Sen' explicitly o(~)=(p p-, )"~' y(~/(p -p, )"+ '") . (3.12) This relation suggests a crossover frequency from normal to anomalous diffusion )(2+elm (3.13)
The numerical calculations are presented in the next section.
IV. NUMERICAL CALCULATIONS
For a three-dimensional cubic network, the dc conductivity is calculatei as a function of (p -p, ) for several values of a. As shown in Fig. 3 
where the brackets denote an average over h, (W) 
